Abstract-High radiation doses which will accumulate in components of ATLAS experiment during data taking will cause damage to detectors and readout electronics. It is therefore important to continuously monitor the doses to estimate the level of degradation caused by radiation. Online radiation monitoring system measures ionizing dose in Si02 and fluences of I-MeV(Si) equivalent neutrons and thermal neutrons at several locations in ATLAS detector. In this paper measurements collected during two years of ATLAS data taking are presented and compared to predictions from radiation background simulations.
interactions as well as from interactions of these particles with material in the experimental apparatus [3] , [4] . Close to the interaction point particles from primary interaction dominate while at larger radii showers from interactions in calorimeters are the main source of radiation doses. Energies of particles in radiation environment range from TeV down to thermal in the case of neutrons. Understanding the radiation backgrounds in ATLAS and comparing measurements with simulations is important to predict the performance of detector systems over experiment lifetime. In addition it provides valuable input to the developers of the simulation codes for LHC upgrade [5] studies.
The radiation doses in the inner parts of ATLAS detector after collecting an integrated luminosity of 350 tb-I will exceed 100 kGy and the displacement damage in silicon will be equivalent to exposure to a fluence of over 10 14 1 MeV neutrons per cm 2 [4] . The fluences of thermal neutrons will be of the same order of magnitude. Radiation monitors must therefore be capable of measuring such doses. At the same time, the sensitivity of radiation monitors must be sufficient to
give information about the radiation field in the detector already in the early stage of experiment in order to cross-check the simulations as soon as possible. Further away from the interaction point lower radiation levels are expected. However, uncertainties of simulations are large and the purpose of radiation monitoring at those locations is to detect if electronics or other radiation sensitive detector components are exposed to excessive doses.
II. DESCRIPTION OF THE MONITORING SYSTEM
The online radiation monitoring system has been described in more detail before (see refs. [6] , [7] ) so only a brief description is given here. The basic unit of the system is a neutrons can also be estimated from the decreasing gain [9] .
As there will be no access to the RMSBs in the Inner Detector during the lifetime of ATLAS experiment they host a number of radiation detectors which cover a large dose range and also provide a high level of redundancy (see Fig. 1a ,b).
The locations of monitors in the ID can be seen in Fig. 2 .
The monitoring locations were chosen within given space limitation to achieve uniform distribution of monitoring points around Inner Detector. 978-1-4673-0120-6/11/$26.00 ©2011 IEEE neutrons larger than few times 10 12 nlcm 2 can be estimated fromJ3 degradation [6] , [9] .
B. Readout
The online radiation dose monitoring system is integrated into the Detector Control System (DCS) [21] of ATLAS experiment. The integration was achieved through usage of standard DCS readout components: ELMB and ELMB-DAC 
III. RADIATION BACKGROUND SIMULATIONS
Radiation backgrounds have been simulated in the Inner Detector using the FLUKA particle transport code [24] and PHOJET event generator [25] . A detailed geometrical and material description of the ATLAS experiment is implemented in FLUKA, with particular focus on the ID (Figure 3 ). The geometry in simulation is symmetric for rotations around beam axis and independent on the sign of z coordinate. A verages of several sensors located at the same r and izi, but at different azimuth angles ¢ (see Table I 
